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of cloud according to Howard’s nomenclature. His classifi- 
cation by quadrants shows that the same law holds good for 
all directions ,as well as for all kinds of cloiids, viz, for all 
altitudes. Combining the four quadrants, his figures show 
that the lower scud ia  inclined outward to the wind by 14.5@, 
the cirro-stratus current is inclined 22.S0, mid the currelit of 
the true cirri is inclined outward %.Go. Having, frciiii his 
wind observations, found that the average or resultant direc- 
tion of the surface wind a t  Makerstciiui is frolii the poiiit 
west 2 l0  sonth, it follows that, in general, tlir resiiltnnt 
scud is from west 7” SCJUth, the cirro-stratus from the wrst 
2 O  north, nnd the cirrus proper froin west 9@ iiortli. Brouli 
in c1 ides  c UIIIU 111 s wit I1 sciiil . 

The law cleduced by Brouri for Mnkerstciun, i .  e., that the 
upper currents are deflected t u  the right of the lower, hns  a 
general application to the wlii )le Northerii Henlispliere. 
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SEASOHAL FORECASTS IN INDIA AND AMERICA. 

During the past fourtern years the ~iieteorological office at 
Calcutta has regularly pulJlislird in May or Julie n ~ i i r n i t i -  
raidurn giving all the accessilrle data re1:itive to recent snow- 
f a1 1 , rninf a1 1,  pressure, tern peratu re, nntl \vi I i d  t h  i i t  seriiiwl i 11 
any way to hear upon the possibility of forecasting the prol)- 
ab 1 e c h arac trr  of the ap proach i ng eoii th wes t 111 o 11 sooii w i i d  s 
and rains. Such seasonal forecasts can undonlit~etlly lie ntil- 
ized by many classes of citizens, nucl the estrii t to which t h q  
are HO used mnst depend largely upon the accuracy with which 
the season can t)e forecast. 

The iiieniorandiini and 111011~0011  forecast for ls9S n.ns [J i l l  I -  

lished on June 3 of t,his year lly hlr. John Eliot, Mrtcoro- 
logical Reporter to the Governnieii t of Indin. 

The  following is a summary of t h e  chief features of the meteorology 
of India  during the  past sis months, which are most likely to influence 
the advttnce of the  monsoon currents ancl the  tlibtrihticin of the n ~ o n -  
soon rainfall: 

1. The  snowfall of t h e  past winter has  untloubtedly been much less 
than usual over the  whole of t h e  western Himalayas and proliably also 
in Afghanistan. It was probably in lcical excess in  Chitral and lierliaps 
in Baluchistnn, due chiefly in  the  latter area to heavy Iirecipitation in 
1)ecember and March. There was a heavy and somewhat al~nornial 
fall in  the second week of May over the  whole of the western Hima- 
layas (as was also the  case in  1582, 1SS4, and 1855). 

3. The pressure conditions i n  India during the  past five months wcrc 
such asacconipany higher tem eratiire in  northern India ani1 less snow- 
fall than usual in  the  westarnkimal:tyas, and probably also the eastern 
Himalayas. The chief features, which have been remarkably persist- 
ent, are  (a) general deficiency of presaare, (b) local (leficienry in north- 
ern India  and Burma, most marked i n  Bengal and Burma, a’nd (e) local 
excess i n  western India, greatest in  Sind, Kathiawar, and the  Konkan. 

3. T h e  temperature conditions during the  past five months are  rjucli 
as usunlly accompany a more open and drier winter than usual (witli 
scanty snow) in the Himalnyan area. Temperature was largely in e s -  
cess i n  April and in moderate excess in  May. The  excess in  these 
months was, on the  whole, most pronounced in  northwebtern India 
and the north Deccan. 
4. The air has been throughout nearly the  whole season much drier 

than  usual and skies remarkably free from cloud. 
5. The  air movement was more vigorous than usual in  March and 

April, due to t h e  intensi6ed thermal conditions of tlie period in the  
interior of India. 

6. Hence, the snowfall i n  tlie Himalayan area has been of such R 
character as not to impress any conditions upon the  pressure distribu- 
tion, temperature, and air movement in  northern ancl central India 
unfavorable to the early or full extension of the  monsoon currents in 
their progress northward from the  equator. 

It may be noted that some of the  abnorlual fentnres of t h e  meteor- 
ology of India  during the past seven months have been related to 
abnormal conditions prevailing in  Persia and southeastern Eurolie. 
Anticyclonic conditions obtained to a most unusual degree in southern 
Europe from November onward, ancl, as a consequence, cool, dry, 
northwest winds prevailell in  Persia with remarkable persistence from 
November to February. This ahnormal air inovement extended acrcist. 
Balncliistan and t h e  north of the  Arabian Sea into northwestern India, 
and has undoubtedly contributed to the unusual dryness of the  air an11 
freedom from cold-weather storms of the  period in  northern and central 
India. 

After discussing the special features of the weather and 
nonsoons since 1879, Mr. Eliot makes a detailed forecast for 
,he eouthwest mox~soon and rains of 1895, as fo~lows : 

The southwest monsoon rains will probably commence not later than 
he  end of t h e  first week of June  on the  coabt of B o l n h y  and t h e  third 
neeh of June on the coast of Bengal. As to the qmtntity of rainfall, 
he gener:tl conclusion is that  the  rninfnll niny lie (ltlficient tu a sliglit 
ir tnotlerntr extent, tlelieniling chiefly u l i t i n  tlie strcvigtli of the mon- 
;IOIJII in Sintl, Cutch, tltr north ant1 west k’unj:wIJ, ani1 west T1:ijputana: 
lint it I+ i l l  very prolialily be a t  least iinrtiinl in anionnt in  central 1ritli:t  
iiu1 the  northern half of the  Peninsida, escelit, lierlinps, Kerar, Khan- 
lesli, nntl the  west 1)eccan. ant1 niny lic in moalerate excess in tlie 
labtern half of the  northwestern liroviiircs, Bihar, the  central prvrinces, 
ind the  ewtern s ta tw of central India. It will prol~al)ly 1)e norinnl nr 
n excess i n  Burma, Asbant, an11 perhaIis in east nntl north Bengd, nn(l 
nay be in  sliglit tlefect in wwt Bengal. 

111 nearly all parts o f  the world tlie raiiif:~ll goeg Iiaiicl i i i  
iand with the t1istxil)iition of  preHsiire aut1 w i n d ,  and.  i i i  f x t , ,  
l~llows after these. I t  \vonld not IN> surprising, therefow, i f  
we should ev rn tua l ly  he a l i l e b  t o  (10 for portioiis of the United 
ltates :is well as Blaiiforcl ant1 Eliot have donr f o r  Iiiclin. 
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EARTHQUAKES IN NEW BRUNSWICK. 
Mr. Saninel W. Kniii ~ : L H  piilili~lird i i i  tlie Iiulletin o f  the 

Nnturnl History Society o f  Nrw Rruiiswick it liHt of  : i l l  the 
~arthclunkes on record 111 that Provilice, tcigetlirr with siicl~ 
lrtails o f  each as seem worthy 1)f prrservixtioii. Tlie folloLi- 
iiig list of dates is taken from his work: 

The tiiiies given Iry hiin are t h ~ s e  o f  St. .J(ili11 local tiiiw, 
n hicli niay l ~ r  reduced tt) seventy-fifth nieriiliaii t ime Iiy sub- 
tracting 35’ 44”. 

lMZ, Felirn:try 5,  :):XI 11. ni. to S p. in. 
1755, November, on se\ era1 (lates. 
1764, Wcfiptenilier 3 1 ,  abunt II~JOII .  
1S17, May 2 2 ,  S:31 a. m. 
lS24, July 9. 
1S55, Felirnary S, R:30 a. ui. 
1860, Octoher 17, I;:% a. m. 
1W0, October 22, 5:4S a. ni. 
IS’iO, Marrh 17, (i to 8 a. ni. 
1S70, OctolJer 20, ll:40 a. ni. 

1884, January 26. 
, .June 10, 10 a. ni. 

ISN, May 15, 11 p. 111. 
lS!17, January 2(;, :I. 1n. 
1S!F, .January 24, 9 11. 111. 
IS!)?, Febru:wy 14, Cj 11. in. 
I S t ) i ,  Selitenibcr !5, 1::;tI p. m. 
IS%’, (Ictolier 12, 10:35 13. m. 
lS!jY, Januwy 11, 2 a. in. 
Conceriiiiig each o f  thesr h l r .  Kaiii gives snch other details 

as are accessilile to him, n i ~ d  i s i l l ,  o f  CoiirfiP, tie pleased t o  
hear froiii those w h ~  can nckl to the list. He n o t ( b s  the q v a t  
frequency of eartlicluakes a t  (+rand Mnnaii ,  nncl that, sh(~cks 
are of frequeiit occiirreiice i l l  the Bay of Fundy, wIi(3re they 
are pnerally spoken o f  as tlie reports o f  cnililo~i. 111 reqtrci 
to this point, Dr. George F. Mattliew said: 

This part of the Bay of Fundy is remarkable for its creat depth nntl 
precipitous shores. Off Brier Island the tJottom (~es&ncla tCJ a (IeptII 
of 100 fathoms in  a distance of three miles froin the  outermost letlge; 
it is almost equally abrupt on t h e  (irantl Manan dolie; t h e  trouqh be- 
!ween is deeper than t h e  lrottoni of the Gulf of 3Iaine outside alljoin- 
ing. This is tlie only part of the  R:ty of Fundy where there have 
Iieen heavy outflows of trap of Triassic age on both sides of the bay, 
nnrl the  al)yss between may be co~nl~lenientary tlJ these ejections of 
lava. The we:tkness of the  earth’s crust here in Triassic times, :IS 
shown 1)y the  volcanic erulitiuns of that  age, may not even yet be 
altogether rcmoved ; but tlic greater tentlmcy to e:irtll(lrinke nlove- 
ments in  this tlistrict may be t h e  dying throes of tlie oltl Triassic tlis- 
turlJanres. 

RECENT EARTHQUAKES. 
Prof. E. 1%’. Morley, a t  Cleveland, Ohio, and Prof. C. F. 

Marvin. a t  \I’nsliington, D. C., report 110 dist,url)nnce on their 
seisnioscopes during the month of bune. The following ttcl- 

ISS“, DecemlJer 3 ,  :):Ell; 1’. 111. 

i, lrarcll ‘72, 7:5G 1’. 111. 

-.--- 
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ditional notes have been received, giving the dates alld loca- 
tions of slight shocks: 

.June 3.- Washington, Lakeside, slight, time not given. 
tith.-Kentrrcky, Richmond, 2 3 0  a. m. 
8th .--CnZ{fornirc, U kiah. 
9th.-CCnZifornia, Upperlake, 12:45 1). ni. ; IJkiah. 
11th.- T’cmnont, Vernon, 1:45 a. ni. ; jarrecl the houue. C‘tzli- 

$main, Ukiali. 
14th.--dZcrbnina, Rivertou, slight. Ark(iiism, Corning, 9:f0 

a. ni. ; Osceola, 9:25 a. m. Kentucky, Blandville, Owensl)oro, 
aud Union City, a t  about 9:15 a. m. M 2 ’ ~ ~ s o w i ,  New M:driil, 
930 a. ni., several seconds’ duration ; C+ordouville, 9:35 a. 111. 
Ttxncusce, Bolivar, Wildersville, arid Savannah, 9:SO a. 111. ; 
Memphis, 9:35 a. m., lastiiig two miuutes. Iiidi(r?~u, Evans- 
ville, 9:30 a. 111. 

23d.-Cnl<fornin, Descanso, 1:44 p. m. 
2ith.-Cal{fomin, Descanso, 5:45 1). 111. 
36th.-Kenticcky, Richmond, 2:30 a. in. 
30th.-Cnlifornin, Los Angelee, 11:28 11. in., shock froni 

Bonthwest to northeast of ahout two secouda’ duration. The 
shock seems to have heen of a local character. Articles were 
thrown ahout, and a runibling noise was heard. No re1)orts 
of a quake front ally neighhoring city were received, notwith- 
standing numerous inquiries. 

MATHEMATICS AND METEOROLOeY. 
A stmildent asks that a h i e f  course of inathematics he litid 

out for him which will fit liiin to teach nieteorology to ordi- 
nary college classes. He does riot liiriiself wish to go into 
extended research work in iiiatheniatical 1iietet)ro1ogy, but he 
wants to get enough niatheiiiatics to give Iiini a11 unclersta~id- 
irlg of uwteorological test-boobs and articles. His present 
preparatiou is that  ordinnrilg pursued for entrance into tlie 
freshiiian class, iianiely nlgehra, plane geometry, and plmie 
trigonometry. 

Assunling that the npplicant wishes to tench the porrect 
thWJry or explanation of meteorological appxmtus, snch its is 
giveu in tlie ‘‘ Treatise ou Meteorological Alrp:mtuH u i t l  
Methods,” puhlisliecl in the Report of t h c b  C‘hief Signal Officer 
for 1S87, and that he also wishrs to thoroughly understad,  
i f  not teach, tlie thrr~~iodynninics iniplird iu  mch k X t - / ) ( J O k b ’  
its those of Ferrd, Davis, and Waldo, aiid \\. hich forms tlie vi tal 
part of dynrtuiic iiietrorology, aiid that  lie, furtIiernir)re, wielios 
to fortify hiniself as to fuiidnnieiit~nl principles which should 
guide one in  the study of statistical climatology, i t  is pr01~- 
able that his wisest course is to spend a t  least two years iiit~re 
i n  the study of pure ninth~ninticrj, and, also, two years in 
practical work i n  the lat~orntory 011 experiniental and tbro- 
retical physics. Assuming that his lecturrs and test-l,O(JkS 
must lie in the Euglisli laii#nage, we can in the following lilies 
refer ouly to a limitecl iiiiuil~er ( J f  works in that Iangaa,ve, lrtlt, 
if niiy way possible, the student should Ire careful to select a s  
his teacher or adviser one who is faiiiiliar with what is pnb- 
lished in other litIl@lagPh. 

The first etrp iiiust I w  tu concluer solicl geometry, spheric;il 
trigonometry, and aiialytical ~rometry.  to which e11d cme  nay 
take almost any one of the berid school test-lmku, ~ 1 1 ~ 1 1  a h  
those of Bowser, C(hauveiiet, Looinis, ?ie\\coml), Todhuntrr, 
Wells, Wentw\.c~rth, or Williamson. 

Next to these aiialytical trentisee graphics niust claim his 
attention, viz, perspective, descriptive geometry, the  projec- 
tions of the sphere, as applicatiuns of these are continmlly 
occurnng in nieteorological work. 

The nieclianics of masses, whether solid, liqiiid, or gases, 
is, of course, fuiidnmeiitally iniportant, and before attacking 
the more diflicult treatises i t  is advisal)le to study some ele- 
mentary work, snch ne Smith’s Elementary Mechanics, which 
was first ,)repared in 1849 for the students a t  Wesleyan but 

~ ~~ 

was subeequently taught to the students of the Naval Academy 
a t  Annapolis. I n  connection with this, read the Elementary 
Mechanics of Oliver J. Lodge and, also, Clerk Maxwell’s little 
manual, Matter and Motion. 

As some knowledge of the whole range of physics is essen- 
tial, the ~ t u d e n t  may take up for eleuientary home reading 
tlie admirable Everett’s Translation of Deschanel, and will 
also profit as to inore recent discoveries by reading Barker’s 
Physics in tliat connection. The first part of Deschanel has 
to do with mechanics and sh(~iild be read in connection with 
works previously mei~tioiid.  The chapter of Descliaiiel ou 
heat should also be read in coiinectioii with the special trea- 
tises of Maxwell, Stewart, Tillman, or Tnit in order that the 
student may get tlie elenients of tlierniodynaniics clearly be- 
fore his mind. 

The preceding will prepare one for nearly all that is neces- 
sary in order to uuclerstand my Treatise on Meteorological 
Apparatiis and Methods, most of which, in fact, the student 
should have read as he progressed iu the etudy of physics. 

As a guide to reasoning upoii stntistical climatologicnl 
data, some treatise on probability, such as Merrimau’s Least 
Squares, may IIC)W be rend, after which the student will pro- 
ceed with ease through the Short Memoirs, translated in the 
Hniithsouian Report for 1877. 

The student should now prepare himself to study and ap- 
preciate thermodyuamics aiid hydrocly~in~iiics. He will, 
already, liave learned s( )mething allout tliese from tlie works 
oii physics above meritionrd, but lie \+ i l l  not ni;~lie satisfac- 
tory prrgress in rendilig recent nor la  iii which these are 
applied to nieteorolc ’gy withoat first mastrring tlie elenients 
4 )f the Calculus, for which study there are several excellent 
treatises, such as those of Rowser, Byerly, Cc )in-teiiay, Tod- 
hunter, Rilliainson, to \\ liich slioiiltl Ibe added aonie treatiea 
011 diflrreiitinl equntions, such as that of Roole or Jolinso~i, 
and soiiie treatise ou the potential fu~iction, such as that of 
Is. 0. Peirce. Froiii these lie may procciecl to siicli works as 
Bnrtlett’s An;dytical hIrchanics, Tait’s Tlirraio-~;y~iamics, 
and Laiiili’s €Iydrodyiiamics. Selected portions of the 1attc.r 
work may be clioseii for their special hearing 011 ntmosplieric 
iiiotioii, aiid as prelimiriary to rending the tm~islatici~is of 
iiieiiioirs 0 1 1  the Mecliatiics of tlie Eartli’s htmospliere, puIJ- 
lislipd l)y the Sniitlisonian Iiistitution ill 1193. 

This seeins a ratlic>r long journey before entering the realui 
o f  cwrent literature in dyii:i~iiic nieteurology, but these are 
the r ~ ~ y d  gates through wliicli 011e would prefer to pass iri 
order that  lie 11i:iy fully n1)prrci:Lte the present and future 
of oiir science. The path w l J l l l d  I)e sh~~rtei i rd  if  oue or two 
special treatihes nere availahlr for this purpiee, or if one 
could rend with aii~)tlirr w I i ( i  Iind 1)revioltsly golie over the 
\ \ 7 1 1 ( 1 1 ~  q r ~ u t i d .  as coiidtmsecl Iy Fer- 
rrl illto o i ~ e  volunie, viz, his Rweiit Advaiices, piilJ1ished 
in  lss5, \vllich is very coiivetiivrit for refereuce, h i t  is thouglit 

III fact, Ji1Ut.h o f  t l i i ~  

t(J dltf(’l1lt t0 ~ 0 ~ 1 I ~ > l t ’ ~ l d  t 0  the‘ y01111g student. 


